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Industrial experiment and application on heavy metal recovery
of stainless steel tail slag

Li Baosheng
(Luoyang Mining Machinery Engineering Design Institute Co. Ltd. , Luoyang 471039, China)

Abstract

dentify ways to prevent heavy metal leaching from stainless steel tail slag and provide a scientific basis for produ-

Industrial experiments on the hydrometallurgical recovery of heavy metals were carried out to i-

cing steel slag fertilizers. The results showed that the comprehensive recovery percentages for metals could reach
up to 86% to 95% with the process described in this paper. The average recovery percentages for Cr and Ni were
about 90% . The process was applied to treat stainless steel tail slag at the Taiyuan Stainless Co. Lid. , success-
fully. Based on mineralogical phase components of heavy metals and separation mechanisms, technological char-

acteristics and influencing factors of the process were analyzed, and techniques for debugging are described here-

in. All the results should provide a good reference for widespread applications of the process.
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Table 1 Grain size analysis of input tail slag
W A Lz VIR NIF S i 1 SR i~ R
(mm) (%) (%) (%)
4 4.75 7.48 21.43 78.57
8 2.36 2.76 24.18 75.57
16 1.18 2.98 27.16 72.84
20 0.85 1.61 28.77 71.23
30 0.6 1.93 30. 71 69. 29
50 0.3 6. 40 37.11 62. 89
100 0.15 10. 04 47.14 52. 86
200 0.075 16. 60 63.75 36.25
s 0 36.25 100 0
R2OBREEHRVRLE 2T
Table 2 Grain size analysis of ball mill outlet
W Lz VimaniiFS i 1 2R it R
(mm) (%) (%) (%)
30 0.6 0 0 100
50 0.3 0. 65 0.75 99.25
100 0.15 7.85 8.32 91. 68
200 0.075 20. 41 28.73 71.27
i JBE 0 71.27 100 0
x3 HEIZEHER
Table 3 Separation technology index (%)
R S A o AE &S
1 G2 8 J3 A A (i) 6. 85 37.12 84.54
2 YARTE S G (i) 2.87 88.43 84.27
L R (i) 4.71 15. 40 24.18
2 gk () 2.03 32. 06 21.33
3 GURTE ST T (i) 0.91 38.78 11. 63
550
—— KE22%
250 ' ! ! ! : '
50 100 150 200 250 300
[ 78)(min)
UAULRE 2
Fig. 1 Subsidence curve of ore pulp
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Table 4 Dewatering assay of tail slag
e RLuRETE TRRETE PR SokR s
(1/min) (s) (s) (mm) (%) (kg/(h-m?))

0.5 39 48 10.5 20.2 421.4

1 20 24 8 20.6 628.2
1.5 13 16 7.5 21.0 896. 4

T R 45% (E A A 600 g/ m” ELZSE ~0.06 MPa 4

4 Tzt
4.1 IEHE

JEORE LR i o 3 () At AT 4k B s 0 4 3
REFRLR AT TR RS e R G, WERE R G R
B 272 100 mm LLF Sy B 6 R GE AR, bR K
BN TREH . B TERARIE 2 iR, EEERR
i —FEH135 47

E4( > 300 mm) (<150 mm) 4JE(> 150 mm)

Jtits — [ o s o s — (R i — [

K2 @i L 2w

Fig. 2 Crushing technologic process
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ms—s{EI R gl o ErEL— 2 2
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Wi v
B3 MRk T2

Grinding and classification circuit

Fig. 3
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T, T R R AR, o A0 48 LA P E LA
T 0 22 BsF ) 0k T T T 3T A T B 4R A O O, PR I
Xof A B BIL I L ORL R BE L A0 i ol R g N

(HEH TR L, BB ERARFE R
BEIRFFRIR 8. I H ST T X — 5 ixit, %
AT EE T L EARE AR IE 5> bl . Feilh &
JE& ) S BORAR A AT 0 B B ASOIR A B AR I kL
BE— A F 0.01 ~0.50 mm, 2%k & K 0.60 ~
0.90 mm"™ . BRIKHLAE g ok B ok % 4%, SC B P 4
ekl BT BRTE 1 mm Z2 47 HORBAF X F ok 9%
KL F o3 PERCRAR 25 0 33 IR 43 18 K7 9 [ B8R K, 1HL
FLE A PERE ) R . T B 2B E S BALAE 43 kL
JEE B AR B IS N TR U D A R ) B e A R A R
B AL FRAE T REWE B BT EISK o I H B EE AR A Tk
T s X R I R rpoG Bl R AR SR S5 R S EGHE AT
B X PE ST

(5) FF A = ak R i) 2 v % 1 4 8 & ok ™
Mo o UE IR PR B 5L 00 I 45 T i A% i 0,099
mg/L, KK R G H, /N T EEEFY RS
BARME S mg/L, BN T EARMEM L AR X 5
L7 4t R RE L b G NI 3 E R AR
MgCr,0, . ( Cr, Al),0, . Gr,0,, Ni-Cr-Fe 4: J&, H
Gr, 0, A TIK A 4 (Ni-Cr-Fe) HA MR EEE, H
RHEAA SR . %I H DL 25 R A R ALEE
3 Bk i T AARGF M & 1 i v 4 R AR AR .

g 1E 1200 3228 H A 2 T 2 AT g FEAIG
Wb A E . BN G R RS R AR

BRI T 0 G e I 390 0 G R L, £ 4R S T
50 mm QL5 E D9 95 mT o[BI i1 4 J 40 e A3
RILREIRE 40% it , i gt (A BR . HE A2 AT
oA 7 P 4 TR S AR 9 PR IE T o X AR 1]
Wy A7y v] i 2o 7 e T A Bk — R AE A

6 Z{TESTHT

2 B S oy vk T A A Wbt A ks 17 2 #2
o7 5 551 AR AN 5 0 — S AR ) 4 B A2 P T X A
FUW RG220, b BN 24 25 ™ 5 52
P RRE BT .

(D) FH4JRI5 YW ) 8, Cr'" fEH C,0 fF1E
f 30 A T A WAL A G AT RE S R R
YRR VW pH R I I DA S TR
THEF, W AR 20 K HE K 8 2R B B K i
Jiti o AN PYRE VR R 2 )2 A W B KD SR B TR E 1
B8 56 9 15 M E B AN RE SR A2 B K B 55 . 4
] e} 37 b T A, R BT & A B B . A P R
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(2) WRL ARG BE B 52 ) o AN 55 4N 8 T AR 2 Ry oK
RHE S KE 10% ~ 15% , A SR HE B A6 70° LU
bR 2= . PR B L EA B R AR BT AR 2
Ty 38 R B AL B 98 A A I 25T R PLR
AR, &R E A A U . TR ILIE SR
B HILEDRE G e LR S e B iR A R
o7 Xo] 48 it

(3) K- fi 5 4 ) 8L, R G K AAE 1T, P ok
1) CaO 2 EPRK pH (B KR T m o oA 45 ki
T VA A Wit ik pH B35 14, KRS
— B F2 M7 HE B PR AKORE 1 ™ RS G
1SR A 15 R IR I K A PR G, A il IE AT AR 2R
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TRAE PR AT, IR T KRR A B AR K . il
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W) 25 25 S UR AL, RO BRARG 1 7K P Ay 42 T e B, 2
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PR IR ZHETL o
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PR 4 ML T Dy K IR o 3 A 5 3SR i At /K ik
SRR HAE AT I 5 Hh Ak i ST R DR 25 0 B 7
LB AN WO BR 2 BRI v A it 2 2R 25 0 T A
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7T % it
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T S 7= i 240 1) I 4% 52 BT Ak A 4 T SR Ak 0 1 i 5
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i 30 ML AT L 43 e AL AT T e 110 308 531) , i A I
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25, N R i 2 R AR R B T 4, 7=l
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